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The efficient machine conveyance of 



inexpensive, very thin-walled packaging material, 
especially plastic foils, presents special problems 
because of the low degree of firmness of these 
foils. In the present apparatus, the front end of a 
sheet of such material and blanks severed from it 
are transported continuously by suction air 
conveying members. These consist of a suction 
drum and perforated belts directly adjoining the 
drum, with no interruption occurring in the 
retention of the packaging material. 
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BACKGROUND OF THE INVENTION 

The invention relates to a packaging apparatus for producing blanks by severing them from a sheet of 
material and for feeding them to a packaging station by means of a blank-conveyor which consists of 
revolving laterally perforated belts with a conveying side for the blanks which is under a vacuum as a 
result of suction chambers arranged on the rear face. 

For the processing of packaging materials with "critical" properties in packaging technology, special 
measures are necessary to fix sufficiently the foils or blanks made from them during conveyance. At the 
same time it is important to guarantee uninterrupted retention both of the continuous sheet of material and 
of the blanks severed from it, until they are wrapped round the article to be packaged. 

A first solution to this problem can be found in German Pat. No. 1,169,361 issued on Apr. 30, 1964. In this 
proposal the sheet of material is fed to a suction roller, on the outer shell surface of which suction bores 
open. The blanks are severed from the sheet of material on this suction roller by a revolving severing 
knife. The individual blanks are then transferred from the suction roller to lateral suction discs on the same 
axis, which likewise fix the blank laterally by means of suction bores. The article (pack) can be moved 
through between these suction discs in a radial direction, specifically carrying with it the blank which is 
pulled off from the suction discs as a result of slipping. 

The use of suction discs as a retaining and conveying member for the blanks has proved unfavourable 
because they are expensive to produce and are tied to specific maximum dimensons. In addition, when 
the blank (of appropriately large dimensions) loops substantially round the suction discs, it becomes more 
difficult for the conveyed pack to pull it off from the suction discs. 

Consequently, more recent solutions (U.S. Pat No. 4,151,699 and German Offenlegungsschrift No. 
2,949,685 of Dec. 11, 1979) work with laterally perforated belts, the conveying side of which is likewise 
exposed via suction chambers fixed in place to a vacuum which retains the blank and carries it along. A 
vertical plane conveying path for the blanks is possible by means of the perforated belts. This path can 
have sufficient length for separating the necessary conveying and packaging members from one another. 
Also, it is easier to pull a blank off from the vertical perforated belts by means of a pack conveyed 
transversely to it. 

However, in the known apparatuses with perforated belts of this type, the problem of severing the blanks 
from the sheet of material, whilst keeping them fixed continuously, has not yet been solved in the best 
possible way. 

SUMMARY OF THE INVENTION 

Consequently, the object on which the invention is based is to propose measures, by means of which, on 
the one hand, uninterrupted conveyance of the sheet of material and of the severed blanks until they are 
received by a pack or the like is guaranteed, with, at the same time, a simple and functionally reliable 
construction, and, on the other hand, a straightforward cut severing the blank completely from the sheet of 
material can be made. 

To achieve this object, the apparatus according to the invention is characterised in that located in front of 
the blank-conveyor is a suction drum known per se, in the region of which the blanks can be severed from 
the sheet of material and by means of which the blanks can be transferred directly to the perforated belts. 
In particular, the suction drum is located in the region of an (upper) deflecting roller for the perforated 
belts, in such a way that the peripheral surface of the suction drum or the blank conveyed thereon can be 
transferred directly to the peripheral surface of the deflecting roller of the perforated belts or to the belts 
themselves. At the same time, the invention ensures that the deflecting roller for the perforated belts is 
subjected to suction air at least in a peripheral region serving for transporting the blank. 

In the invention, therefore, two different conveying systems, namely a suction roller for making the 
severing cut when the blank is produced, on the one hand, and perforated belts for conveying the blank up 
to the packaging station, on the other hand, are placed in such a spatial relationship to one another that 
the blank severed on the suction drum can be transferred directly and without an intermediate conveyor to 
the suction belts appropriately closely adjacent thereto. The transition from conveyance of the blanks 
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along a path in the form ofVlbgK arc (over part of the periphery of the dSHjMtPller) to a plane 
conveying path (by means oRh^^Worated belts) takes place in an especian^d^^Pable way in the 

invention since the perforated be^^already run underneath the blank in the regiorof the deflecting roller. 

The suction air retaining the blank on the deflecting roller can be brought up to the blank in various ways. 
According to an advantageous embodiment, the deflecting roller is provided with (radial) suction bores 
which preferably correspond to suction holes in the perforated belts. In this case, the suction air is 
transferred to the blank through or via the perforated belts in the region of the deflecting roller also. 

According to an embodiment which is also advantageous, the suction chambers assigned to the 
perforated belts are prolonged into the region of the deflecting roller for the perforated belts, to form 
suction segments in the form of circular arcs. These extend in a peripheral groove of the deflecting roller in 
such a way that the outwardly open side of the suction segments can take hold of the blank (directly or via 
the perforated belts). 

Finally, it is possible to place the suction drum directly on the vertical conveying side of the perforated 
belts, in such a way that the severed blanks are transferred from the suction drum directly to the 
perforated belts conveying downwards. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows, partially in vertical section, a simplified side view of an embodiment of the apparatus, 

FIG. 2 shows, also partially in vertical section, a front view of the apparatus according to FIG. 1, offset 90 
DEG, 

FIG. 3 shows, in a side view and in vertical section, the upper region of the apparatus according to FIGS. 
1 and 2 on an enlarged scale, 

FIG. 4 shows a horizontal section through the apparatus in the region of perforated belts and suction 
chambers, on an enlarged scale, 

FIG. 5 shows a front view relating to the detail according to FIG. 3 offset 90 DEG, 
FIG. 6 shows a representation corresponding to FIG. 3 of another embodiment of the apparatus, 
FIG. 7 shows a front view offset 90 DEG, partially in section, of the embodiment according to FIG. 6, 
FIG. 8 shows a representation corresponding to FIG. 7 of a modified embodiment of the apparatus, 
FIG. 9 shows a representation corresponding to FIG. 3 and FIG. 6 of a further embodiment. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The devices illustrated are parts of a packaging machine for producing cigarette packs 10 provided with an 
outer wrapping of an inexpensive plastic foil which presents packaging problems. For this purpose, a blank 
1 1 of packaging material is kept ready on a pack track 12 in a plane transverse to the direction of transport 
of the cigarette pack 10, in such a way that the blank 1 1 wraps itself in the form of a U round the cigarette 
pack 10 as a result of the relative movement. The cigarette pack provided with a blank 1 1 in this way is 
then conveyed into a folding turret 1 3 which makes the further necessary folds of the blank 1 1 in a known 
way. 

The blanks 1 1 are severed successively from a sheet of material 14 conveyed continuously (or 
intermittently). This sheet of material is conveyed by means of a pair of drawing rollers 15, 16 mounted 
above following conveying members. After the sheet of material 14 has been conveyed along 
approximately half the periphery of one drawing roller 16, it is transferred to an adjoining, parallel axis 
suction drum 17. 

On the suction drum 17, the blank 1 1 is severed from the following sheet of material 14. In the present 
embodiment, an approximately radially directed severing knife 18 is embedded in the suction drum 17 in 
such a way that its outer cutting edge projects beyond the shell surface of the suction drum 17. The 
severing cut is made by means of a revolving counter-knife 19 at a predetermined and recurring cutting 
point, so that blanks of always the same length are severed. The above-mentioned severing device can 
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also be designed in a diffe^^^i ^^^^ 

The revolving suction drum 17 i^Rfuipped with radial suction bores 20 which op^^nto the shell surface 
of the suction drum 17 in several, preferably three suction rows 21 located at a distance from one another 
and which, when subjected appropriately to suction air, fix the sheet of material 14 or the blank 11. The 
suction bores 20 of the three suction rows 21 are each connected to common parallel axis suction 
channels 22 which lead to an axial end of the suction drum 17 and communicate periodically with a 
suction groove 23 formed in a fixed distributor disc 24 mounted next to the suction drum 17. The suction 
groove 23 extends over the entire approximately semi-circular conveying region of the sheet of material 14 
or of the blank 1 1 on the suction drum 17. Advantageously, in the lower region, there is formed in the 
distributor disc 24 a vent bore 25 (FIG. 9) which is separate from the suction groove 23 and which, as a 
result of venting the suction channels 22 and consequently the suction bores 20 in this region, makes it 
easier to transfer the blank 1 1 to a following blank-conveyor 26. 

By means of this blank-conveyor 26, the blank 1 1 is transported in a straight line, namely in a vertical 
plane. For this purpose, the blank-conveyor 26 consists of two perforated belts 27 and 28 arranged at a 
distance from one another. These are guided over upper and lower deflecting rollers 29 and 30. In the 
present case, the arrangement is such that the deflecting rollers 29 and 30 are disposed approximately at 
equal distances above and below the pack track 12. 

The perforated belts 27, 28 are subjected to suction air in the region of a conveying side 31, specifically 
either by means of individual elongate suction chambers 32 and 33 for each conveying side 31 or by 
means of a common suction box 34 (FIGS. 6, 7 and 8). The suction chambers 32, 33 are provided on the 
side facing the conveying side 31 with orifices or a continuous suction slit 35 which is covered by the 
conveying side 31 of the perforated belts 27, 28. In the region of the suction slit 35, the perforated belts 
27, 28 are provided with suction holes 36 which enable the vacuum to be made effective by means of the 
suction chambers 32, 33 or the suction box 34 on the opposite face of the conveying side 31 , so that the 
blank 1 1 is fixed during transport. 

As is evident especially from FIG. 4, in this embodiment the suction chambers 32 and 33 are formed in 
vertical supporting elements 37, between which a recess 38 is formed for pushing through the cigarette 
pack 10. During this pushing-through movement, the blank 11 is pulled off from the conveying sides 31 of 
the perforated belts 27,28 by the cigarette pack 10. 

The perforated belts 27, 28 run in trough-like depressions 39 in the suction chambers 32, 33 or the suction 
box 34. The narrow depressions 39 are calculated so that the perforated belts 27, 28 running in them 
terminate approximately flush with the contact surface 40 facing the blank 11. The suction holes 36 in the 
perforated belts 27, 28 and the suction slits 35 for the suction chambers 32, 33 are arranged offset 
inwards in relation to the longitudinal centre planes of these parts. 

The perforated belts 27, 28 are provided, on the inner face turned towards the deflecting rollers 29 and 30, 
with transversely directed rib-like elevations 41, as a result of which the perforated belts 27, 28 are 
designed as toothed belts. At least the upper deflecting roller 29 is equipped with corresponding 
depressions 42 into which the elevations 41 engage positively. Because of this, an exact movement of the 
perforated belts 27, 28 which is slip-free in relation to the deflecting rollers 29, 30 is guaranteed. The 
depressions 42 are formed in the region of turned-in portions 43 of the deflecting rollers 29, 30. These 
turned-in portions 43 or flat grooves are designed so that the perforated belts 27, 28 fit in them and 
terminate essentially flush with the shell surface of at least the deflecting roller 29. A suction hole 36 is 
located between every two elevations 41 . 

The present embodiments are designed so that from the take-over of the sheet of material 14 by the 
suction drum 17 up to the transfer of the blank 1 1 to the cigarette pack a continuous and uninterrupted 
fixing of the sheet of material 14 and of the blank 1 1 to the conveying members concerned by means of 
suction air is guranteed. The transfer of the blanks 1 1 formed on the suction drum 17 to the blank- 
conveyor 26 is achieved in a special way. 

In the embodiment according to FIG. 1 and the following figures, the upper deflecting roller 29 of the 
blank-conveyor 26 is subjected to suction air in the region of the shell surface, specifically at least in a 
peripheral region serving for conveying the blank 1 1 . Preferably, the suction air is here brought up to the 
blank 1 1 via the perforated belts 27, 28 so that the blank 1 1 is already decisively transported by the 
perforated belts 27, 28 in the region of the deflecting roller 29. 

In this embodiment, the deflecting roller 29 consists of a hollow cylinder 44 which is mounted rotatably on 
a fixed supporting axle 45. This has, at the same time, the task of supplying vacuum to the deflecting roller 
29. The hollow cylinder 44 is equipped with radially directed suction bores 46 which respectively open onto 
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the shell surface of the hol^^Mj^ler 44 in the region of the suction holes ^Myj^perforated belts 27, 
28. The suction bores 46 are cd^Ated to a vacuum system in the supportin^MHlB, namely to a 
segmental groove 47 extending irai peripheral direction in the region of the suctioWaores 46. This is 
arranged and calculated so that the suction bores 46 are connected to the segmental groove 47 over the 
region of transport for the blank 1 1 . This segmental groove is, in turn, connected via a radial bore 48 to a 
central axial bore 49 in the supporting axle 45. Consequently, by connecting the latter to a vacuum source, 
the segmental groove 47 is subjected constantly to suction air. The blank 1 1 is taken over by the 
deflecting roller 29 in the upper region of the latter in the closest proximity to the suction drum 17. 
Conveyance on the deflecting roller 29 extends approximately along a quarter circle. 

The design of the transport apparatus described this far permits a favourable arrangement of the 
conveying members, in such a way that the sheet of material and blanks are transported, until they are 
received by the perforated belts, on arcuate tracks adjoining one another. For this purpose, in the 
embodiments according to FIGS. 1 to 8, the deflecting roller 29, suction drum 17 and drawing roller 16 are 
arranged above one another in a common axial plane. As a result, a favourable synchronous drive of 
these conveying members is also possible, as is evident especially from FIG. 5. The suction drum 17 and 
deflecting roller 29 are directly engaged operatively with one another via gear wheels 50, 51. A further 
gearwheel 52, serves for driving the drawing roller 16. The suction drum 17 is mounted at both ends on a 
continuous axle 53. Here, the supporting axle 45 of the deflecting roller 29 is mounted on one side. 

The embodiment according to FIGS. 6 to 8 is, in principle, designed in the same way as that according to 
FIGS. 1 to 5. Here, the blank 1 1 is fixed to the upper deflecting roller 29 by means of suction air in a 
different way. As is evident especially from FIG. 6, the suction box 34 provided here is prolonged into the 
region of the deflecting roller 29, specifically by narrow suction segments 54, 55, shaped in the form of 
circular arcs and adjoining the suction box 34. These are designed, here, as relatively narrow trough-like 
air-conveying members of actually U-shaped cross-section. The fixed suction segments, 54, 55 extend in 
correspondingly shaped and dimensioned peripheral grooves 56 and 57 respectively in the deflecting 
roller 29. The differences in dimension are selected so that the deflecting roller 29 is freely rotatable 
relative to the suction segments 54, 55. The radially outer side of the suction segments 54,55 is open, thus 
forming a suction slit 58. 

In the embodiment according to FIG. 7, the suction segments 54 extend underneath the perforated belts 
27, 28, namely in the region of the air suction holes 36. Here, therefore, in a way similar to the 
embodiment according to FIGS. 1 to 5, the perforated belts 27, 28 are subjected to suction air in the 
region of the deflecting roller 29 also, so that they can even here fulfil their conveying and fixing function in 
relation to the blank. 

In the embodiment according to FIG. 8, fixing of the blank and the conveyance thereof are separated from 
one another in the region of the deflecting roller 29. Here, the suction segments 55 are arranged offset 
laterally, namely inwards, in relation to the perforated belts 27, 28. For this purpose, the suction segments 
55 terminate essentially flush with the shell surface of the deflecting roller 29, so that here the suction slits 
58 can act directly on the blank 1 1 . 

Moreover, here, the conveying members 16, 17, 29 are in the same or similar positions relative to one 
another as in the embodiment previously described. The suction box 34 is designed in a similar way to the 
suction chambers 32, 33 as regards the guidance of the perforated belts 27, 28. 

FIG. 9 shows an alternative embodiment in which the blanks 1 1 produced likewise by means of a severing 
cut on the suction drum 17 are transferred directly by the suction drum 17 to the perforated belts 27, 28 in 
the region of the (vertical) conveying side 31. For this purpose, the suction drums 17 is mounted 
underneath the upper deflecting roller 29 closely adjacent to the perforated belts 27, 28 in the upper region 
of the conveying side 31 , in such a way that the blanks 1 1 running off from the periphery of the suction 
drum 17 are transferred directly to the conveying side 31 of the perforated belts 27, 28. 

Located in front of the suction drum 17 in the conveying direction is a separate additional feed roller 59 
which is located approximatly underneath the suction drum 17 and, as a result/provides the sheet of 
material 14 and the blank 1 1 with a generally larger surface of contact against the suction drum 17 
(approximately three quarters of the periphery). The drawing rollers 15, 16 are arranged correspondingly 
offset laterally, specifically above the deflecting roller 29. An especially accurate and fault-free guidance of 
the sheet of material 14 and consequently of the blank 1 1 is thereby guaranteed even at high speeds. 

Moreover, the perforated belts 27, 28 and deflecting roller 29 have a similar design to those of the 
preceding embodiments. 
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We claim: 

1. A packaging apparatus for severing successive blanks (1 1) of desired length from a continuous web 
(14) of thin and delicate wrapping material and for individually conveying the blanks in succession to a 
packaging station (12, 13), comprising: (a) a rotatably driven, perforate suction drum (17), (b) means (15, 
16) for supplying said web to the suction drum, (c) transverse severing means (18, 19) operatively 
associated with the suction drum for cutting the web into successive blanks, (d) means (20-24) for 
applying a vacuum to an outer surface of the suction drum over a predetermined peripheral zone of travel 
thereof to positively retain the web and blanks thereon throughout said zone, and (e) a blank conveyor 
(26) disposed between the suction drum and the packaging station, and comprising: (1) a pair of 
transversely spaced, parallel, endless, commonly rotatably driven, perforated (36) belts (27, 28), (2) 
respective upper and lower, parallel axes deflecting rollers (29, 30) mounting said belts, and (3) suction 
means disposed behind the belts along a conveying run thereof for applying a vacuum thereto to positively 
but releasably retain the blanks thereon throughout said run, (f) the suction drum being mounted such that 
a leading end portion of the peripheral zone thereof, in the direction of rotation, adjoins a trailing end 
portion of the conveying run of the belts to ensure the positive and continuous retention of the blanks 
without deformation during the transfer thereof from the drum to the belts, and (g) the packaging station 
being disposed sufficiently downstream of a transfer zone between the drum and belts that trailing ends of 
severed blanks have left said transfer zone before central portions of said blanks arrive at said packaging 
station. 

2. Apparatus according to claim 1, wherein the suction drum abuts the perforated belts in the region of the 
upper deflecting roller. 

3. Apparatus according to claim 1, wherein the suction drum abuts the perforated belts in the region of a 
conveying run (31) thereof. 

4. Apparatus according to claim 1, further comprising a vent bore (25) operatively associated with the 
drum for terminating the drum vacuum just beyond the region of the transfer of the blanks to the belts. 

5. Apparatus according to claim 1 , wherein the deflecting roller (29) is subjected to suction in a peripheral 
region thereof for transporting the blanks. 

6. Apparatus according to claim 5, wherein suction air is generated on the periphery of the upper 
deflecting roller in two spaced, groove segment regions (43) in communication with the perforated belts. 

7. Apparatus according to claim 5, wherein the upper deflecting roller has a plurality of radial suction bores 

(46) which correspond to and cooperate with suction bores (36) in the perforated belts. 

8. Apparatus according to claim 7, wherein the suction bores are subjected to suction air via an axially 
extending central bore (49) in the upper roller. 

9. Apparatus according to claim 7, wherein the suction bores are connected to a vacuum source in a 
central bore of the roller only in a peripheral region thereof which serves to transport the blanks. 

10. Apparatus according to claim 7, wherein the upper deflecting roller comprises a hollow cylinder (44) 
rotatably mounted proximate the radial suction bores (46) on a fixed support axle (45) having a central 
bore (49) subjected to suction. 

11. Apparatus according to claim 10, wherein the support axle has an outwardly open segmental groove 

(47) which extends in a peripheral direction and with which the suction bores commumicate, said groove 
communicating with the central bore via a radial bore (48). 

12. Apparatus according to claim 1, wherein suction air is communicated to the blanks via the perforated 
belts by fixed suction segments (54, 55) extending partially around the periphery of the upper deflecting 
roller, said segments being open in a radially outward direction. 

13. Apparatus according to claim 12, wherein the suction segments are of U-shaped cross-section and 
extend in peripheral grooves (56, 57) in the deflecting roller, and terminate flush with the peripheral 
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surface of the roller. 



irrHa, wherein the suction segments are continuations 



14. Apparatus according to clairro3, wherein the suction segments are continuatrons of suction chamber 
means (32, 33 34); disposed behind the belts. 

15. Apparatus according to claim 1, wherein the suction drum is located directly above the upper 
deflecting roller (29), and one supply roller (16) of a pair of supply rollers (15, 16) is located directly above 
the suction drum in a common vertical axial plane. 

16. Apparatus according to claim 1, wherein the perforated belts have rib-like elevations (41) which 
engage positively in corresponding depressions (42) in the deflecting rollers, one suction hole (36) being 
located between every two successive elevations (41). 
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h * J: l/^^iil&J a - 7 cDiatf tcii-r 5o 
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fSfctoco^ggMSco lfflJ-CfcoT* ±tLtm 

¥ffirt-Cft«^«it 1 2lr?&oT«Jt?4XTx IS? 
ttl 1*±«*tiI»l=JtoT«fcJiriaS6»1 Oco 
££><0ZUmz&tt o I0<t9l:LTtWl 1 £ 
fffilfcSfcMr ift«flctt2fcfc^"C«fitt*f h 1 

l*fco5l$ft<3o-7 1 5, 16lCj;oT3l 
n5o h 1 4I±, 5ISS«9 0-7 1 6 

l*]§«»-f7l 8«?|K7A1 7<7>«f l;{ j 
T-t So 

SNER9I KvA 1 7«S»c|^l:P^llT*SBg5n 

s ^ < -ofroyft \z 3 -?cog&5 1 2 1 r- ^ <o©5 I k 
HI 7cojfl®K^<#gfa£B&5|gii?L2 Qiffi 

&o 3-o<7)®§|^iJ2 1 co©5|gii?L2 Otttft?ft 

!^{c:¥f7' k x«ao!agia^2 2^iiM2FtL, r 

tl4> ® 5 li§SS 2 2 tt!»5 1 K 7 A 1 7 cotton |6]38i 

ft<t<bftfc5£gco#ERtg2 4KJgj££*l.-r^& 
©51^2 3lcTO6<jlcaa-r5o S&5ISI2 3»R 
51 K 7 a 1 7 Jbotms'- fctefSttt 1 1 



5c L < «T*E^T-^SeRtiR 2 4 K«t^ 2 
3^«?>!?ttnTC^ji^gg7L2 SAWftZtL, ZtL 
t±w<7)El*-C<7)©5lii^2 2^oT©5l^7L2 0 

g?nS2-oO#?L'<^h 2 7 *> =ttF 2 8 
JO So :ft^«±Jt-J:U : T^llfi]D-7 2 9, 

3 ocotfct) £^a?nSo wCD^^ir{iifi]«3- 

7 2 9 *>«fctf 3 0 ttWflftf-f **>-£±:&fe .tOTF 
r£-CS£S{*ifci1 1 2 tit*!?- L t ^m&tz<&%&ix 
SJ:otwEgStLSo 
25 h 2 7, 2 8 tiiiasffl!lg|5#3 1 

x*!i#^«-iU)Bfl!igi$7>3 1 iztt-t2,mmo>m&^'& 

51^3 2fc<fctf 3 3K«fc-p-t£*:tt^i§co©5ISa 
3 4 (SS6, 7, 80) K:.l:oT2MWR3lfM3* 
©51^ 3 2, 3 3 «iISBfiiJgP53- 3 1 tzffi 

20 -rz>miz% 7 ■< te&j^®3 1 * 'J y 

h3 5£ttM.. mHM^^ 2 7, 2 8 coil 
Jg<WJg&#3 1 l;Jc-5ti)ii*3ti5. ©5U 'J y h 
3 5 coE^T-^Tl-^ h 2 7, 2 8 3 
6£GM_> 3ti«ii«Bfiijgi5^-3 1 cr>S«ffl9T-coeR 

25 51^3 2, 3 3£tzitmffi3 4 KJt &K3?cof)F 
ffl^sjtgKU :ni;J:-3tf^l lte::co$fci§ 

te©3l^3 2i>«ktf 3 3U2-oo>mm.%3Lmwm 

30 z i <r><s>\zmj&$fi, z.ne,3L&mmo>mzmtz 
tfz\&m*\ 0 ^ffLii-rfcto^0r3 8*i^ 
5tis 0 wOfipLiiLiiigicoi^^wi n±#fc 

WTd^ttl OKJ^T^ft^H* 2 7, 2 8 CO 

IfflM 3 1^4,51 i-gs?nSo 
55 #?L^h 2 7, 2 8«©5I^3 2, 3 3it 

«©5lffi3 4co^<tr*3 9co+£^S„ wCO 
<«*3 9«wnco^£^S^?L^^h 2 

7,28 **Mf*t 1 1 izffiirZ&fm 4 0 t SI?? 

^tCjrSiotr^^tLSo ^TL-^^h 2 7, 2 
40 8coe&5IBa?L3 Bfcitf^lMS 2, 3 30)tztb 

C0®5U 'J7H35 HCin^gSfrcOg^jfeTffi 

^•TL^^h 2 7, 2 8te®6]t=>-7 2 giiJ:^ 

3 0^i6]-p-rffi^srtB]ic«irfi]$co';y^e4 
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1 *«t^ ^*tLt^;^ 2 7, 2 8 VZo mtt\ 1tt»5IK?Al 7t=*t>8ifiLfc 
<&flflo-7 2 9tt»I&V5<«*4 2*#M., -3X91**641*. <B|pJd-72 StZtt-HMgl* 

ititf, win— 92 9, 3 o\z*iLxm<9%i s ±Miti&m&&o)&mz*tiif* tm*'— h 

as«-T'5c*>^ s F«>'5c»l4 3ttH-«*l' 2 7, 2 T*£ So ZVtztbm 1 B*>&$ 8 H<*>Hit0!|-e 

8i*Ctifl>1aictt* 9fr^>*:e>tglZ'p< £ 20 MU «G|i3-5 2 9, ©31 Kv A 1 7 fcJ:lF3l* 

r&ja-7 2 9<BBififc*itlKffc: s F&IC'&:SJ:-5K: <9 a-v 1 6***Ji«)|lWft¥IHrtT±TK:E»» 

wOTUffiWMU 7lc«fc5M*4^- »5IK5A1 7 t<E|S]a-72 9tiffl^5 

10»2l*TO*<,**£ffiM9lflUflK:J:SBa«l ftt$5 2Wt5l$S9o-7 1 8 

*ttt*^«>tms/- h 1 4 iJ *Vm& 1 1 <?>%tt 5o W&\ K7 A 1 7 ttPtt-CXRatt 5 3 KJfctf 

tt 1 1 2 6 ^a>8if§tt«RfglJ<*>:&5C 20 m 6 8 B£ «fc S£lft0|t*JKJitttr& 1 

TJgia*ns. H*»4>»5HK:J:Sfcwtig«u:»W-sns. Z 

T, *ttn>'<+2 6 0±*flBSla— 52 9ttB #<Z>{g|6jD-7 2 9 K@3£**iS. ttr(cg6B*» 

®<^E^T'#lc^ < t t>ff?# 1 1 0>mmiz&tLr> bW^frKZolz^ Z ^T-|ft»t^nS«R5l^3 4 

«E«T5£»»5lflFffl**«t* 0 S*L<ttffiJfc 25 ttttcnMaJEHftl^gJftSftftSI&a 4 tzR«-r 

®5lf / Fffl«w3T-«^3i^<^h 2 7, 2 8$/hL S**t^«3Hr^> > h 5 4, 5 5 ioT^ft 

TXttl MX-Vmi* fCo-CXtfl Itti-PK a-7 2 90EJ£*-Cg< 2F*l£„ ItKUIf 

fi|S]D-7 2 9 0>K«"C4Hl-^^h 2 7, 2 8 K tt^BK±U^WriBAItlKBg«^b'tl^SjcllftiS 

H^<B|fcifcW=fci*T* <B^o--9 2 9ttB£ 50 4, 5 5 fcMg|S]a-7 2 9 izWMr btitzttmoB 

oy^cmkA 5 Kls]CTBfc:*f*tt6nfc+fflP3« tt£ J: Cf *&4>Mt 5 6 J:lf 5 7 <*>«J»K:gJW- 

<*4 4*^^50 SOXf8ttttlWca»«|o-'7 S, ZttKfc^T^ifeOglltt, M[p]o-7 2 9 

2 9lcJ($€tt4rt-SIK€-*'«. «t»28PWfM 4 **»3Hr^y> h 5 4, 5 5 fcttLTSitelfiME 

\,t^m.^m\mnA 6 -tofe?)*^ -c#*j:-5icaiRaFns. h 5 4, 

tt£7L'*;H>2 7, 2 80)«&g(Bg7L3 6«I®T 35 5 5 <75#S^|Sj«^orc>T^ < LTJR5IX 'J V 

*£R@<*4 *o>mmizm<. m\m?i4 eax. b 5 8 

*Ntt4 5<7)K2g^-r^*-SSl3l^7L4 6«f *7B*>3teifc0!lK:dS^-C\ BS3|-fc^>> h 5 4 

A2n4K£Jt-i*&£tjtft4 7KSfe3ftS. :ti ti^TL^A* h 2 7, 2 3-t*cttztit>coi&3m 

nm\mn4 6 ***** i i v>&m<DE.mz&-ox K3G tf>Ei£<7>iiT£&g-r mz i v>m-&iz 

m&m* i\zm&$*iz>&o\,zmf8L$tvBm.$ti 40 ttm\mfrt>m5m\z&z>mtfomtmmiz y &n 

Zo z.o)®Ltt.m*&.^x5:m®n 5^$^ ^^27, 2 sttBisia— 52 

flfcJE*-#-S*JfeB?L4 9 l=*SlfiI#M?L4 8 * *9lfMi*3W\ aor*tn£>J±*ttK:»-r*t- 

Itt«*5fciltti4 TtdtftlcfflJWRgifrffl** S8B^ctSHi&^T-t±mM^)@^ii«J:O f iHie 
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r-Cttf&3Hr^> h 5 5t±#?l^h 2 7, 2 
8 left L T«5lRj £ Kl-*fc>*, n^A^ it -5 «* "7 

IoJa-7 2 9cofli?®£3IM#JK¥6T-*oTfi£-3 
Tf»5U 'J 7h 5 8 Hfftt 1 1 twil^fFffl-et 

zbizzom&izmmtfMi 6, 17, 2 9« 

®?IH3 4te#?l^h 2 7, 2 8 CD 
2Sftlc:B8LTg&3liI3 2, 3 3 t PTOcf&H-Stt 

m 1 E«t 3 collet s^gco i gBMBrBoK 

< 1 SBIHitWrffi^J:S90 o ii(plcr>jE®EI, ^ 
3 1 ®i> J; 2 Hlo!£E05_h;6ISJ££t£ 
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7K¥BrSElx ^5 0«^3St3^^tL5,g|5^cr>i¥ 

*ffl£9o°figft;*tfT^i-iEra* msmimo^. 
» 8 mkmwMmmz&irm 7 Htwie-r sept- 

h> 1 5 t 1 6tt3l?g9o-7, 17UR9IK-? 
A % 2 2 6 liimrJ 2 7 

t 2 8 tt^TL^ K 2 9 £ 3 0 tt{p§|S]u--7 x 
3 2i3 3fcfcBft3l^ 3 3 t 3 4«B&3ljS, 3 6 
«©3|gB7Lx 4 1 friRj& 4 2 4 4 

^PHM*,. 4 5 «t:£ff &Ju 4 6fct&3IBfffl,> 4 
7«!fi«^ 4 B te^mfaZfflfls 4 9«^gr1 
?U 5 4 t 5 5W®5|-tr^^> K 5 6 fc 5 7 Mt 




27(25) 



32(33) 



Fig. 3 
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